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of a Minute or two may be allowed, arifing from 
the Indiftinftnefs of the 'Penumbra. 



II. A Continuation of the Experiments on Sub- 
ftcmces refiftirig Putrefaction ; by John 
Pringle M. D. F. R. S. 

Read Nov, '■TTAVING in my laft Paper in the pre- 
17 5 °' JLJL ceding Number of thefe Tranf- 
altions, p. 480, &c. juft mentioned the compara- 
tive Force of a few Salts, and other Subftances refitt- 
ing Putrcfa&ion, I (hall now lay before the Society 
a more particular Account of thofe Experiments, 
with fome others, fince made, on that Subject. 

1. Three Pieces of the Lean of frefh Beef, each 
weighing two Drachms, were put feparately into 
wide-mouth'd Phials. Two Ouncesof Cittern-Water 
were added to each ; in one were dhTolved 30 Grains 
of Sea- Salt s in another 60 ; but the third contained 
nothing but Flefh and Water. Thefe Bottles were 
little more than half-full; and, being corked, were 
placed in a Lamp-Furnace, regulated by a Thermo- 
ter, and kept about the Degree of human Heat. 

About ten or twelve Hours after, the Contents of 
the Phial without Salt had a faint Smell ; and in 
three or four Hours more were putrid *. In an 

Hour 



* It is to be obferved, that thefe Pieces were all intire ; but when 
they are beat to the Confidence of a Pap, with the fame Quantity of 
Water, the Putrefaction then begins in lefs th.v.i half the Time men- 
tioned here. 
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Hour or two longer the Flcfh with the leaft Salr 
was tainted ; but that which had moft, remained 
fweet above 30 Hour* after Infufion. This Experi- 
ment was often repeated with the fame Refult, making 
Allowance for Variations of the Degree of Heat. 

The Ufc of this Experiment was for making 
Standards, whereby to judge of the fcptic or anti- 
feptic Strength of Bodies. Thus, if Water with any 
Ingredient preferved Flefh better than without it, or 
better than with the Additions of the Salt, that In- 
gredient might be faid to refill Putrefaction more 
than Water alone, or with 30 or 60 Grains of Sea- 
Salt. But if, on the other hand, Water, with any 
Addition, promoted Corruption more than when 
pure, the Subftance added was to be reckoned a 
Septic, or Haftener of Putrefaction. 

The following Experiments were therefore all 
made in the fame Degree of Heat with the Quantity 
of Flefh, Water, and Air, as above fpecified 5 toge- 
ther with fuch fepric or antifeptic Subftanccs, as 
fhall be afterwards mention'd, and were all com- 
pared with the Standards. But whereas the leaft 
Quantity of Salt preferved Flefh little longer than 
plain Water, I fhall always compare the feveral an- 
tifeptic Bodies with the greateft Quantity of Salt ; 
fo that whenever any Subftance is faid to oppofe 
Putrefaction more than the Standard, I mean, more 
than 60. Grains of Sea-Salt. 

2. I began with examining other Salts, and com- 
pared them in the fame Quantity with the Standard ; 
■which being of all the weakeft, I fhall fuppofe it 
equal to Unity, and exprefs the proportional Strength 
of the reft in higher Numbers in the following Table. 

A 
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A Table of the comparative Powers of Salts in 
refifting putrefaction. 

Sea-Salt . ... . . i 

Sal Gemma . . . . i-f- 

Tartar vitriolated . . . . 2 

Spiritus Mindereri . . .2 

Tartarus folubilis- . . .2 

Sal diureticus . . . . . 2-f- 

Crude Sal Ammoniac. . . . 3 

Saline Mixture . , .3 

Nitre . . ... 4-f- 

Salt of Hartfhorn ... . 4-f- 

Sa!t of Wormwood . . • 4~h 

Borax . . . , .124-' 

Salt of Amber . . . . 20-f- 

Alum ..... 30-f- 

In this Table I have mark'd the Proportions by 
integral Numbers j it being hard, and perhaps un- 
neceffary, to bring this Matter to more Exaclnefs ; 
only -ao fome I have added the Sign -f-, to fhew, 
that thofe Salts are ftronger than the Number in the 
Table by lbmc Fraction •, unlefs in the three laft, 
where the fame Sign imports that the Salt may be 
ftronger by fome Units f. The Tartar vitriolated 

is 



+ Five Grains of Borax was the fmalieft Quantity compared with 
Sea-Sakj but holding out fo much longer, I fufpecl: three Grains 
would have been fufficient; in which Cafe the Force of this Sal: 
was to be eftimated at 20 : A lingular Inftance of the Strength of 



[ 5 s8 ] 

is rated at 2 ; tho* more than 30 Grains of it was 
taken 10 equal the Standard: But perceiving all of 
it was not diffolved, an Allowance was made ac- 
cordingly. On the other hand, as Part of the Hart's- 
horn flies off, its real Force muft be greater than 
what appears by the Table. The Salt of Amber is 
likewile volatile ; and as three Grains of it were found 
more prefervative than 60 Grains of Sea-Salt -, it may 
therefore be much more than 20 times ftronger. 
This is indeed an acid Salt ; but as the acid Part of 
it is inconfiderab'e, this high- antifeptic Power mu{l 
be owing to fome other Principle. The Spiritus 
Mindereri was made of common Vinegar and Salt 
of Hartfhorn; the faline Mixture of Salt of Worm- 
wood faturated with Lemon-juice. The a'caline 
Part in cither of thefe Mixtures with Water only 
would have refilled with a Power of 4 + ; fo that 
the Acid added render 'd thefc Salts lefs antifeptic; 
viz. the Spiritus Mindereri by a Half, and the fa- 
line Mixture by a third Part : Which was a Circum- 
ftance very unexpected. 

3. Next I proceeded to try Reims and Gums, and 
began with Myrrh. As Part of this Subftance dii- 
folves in Water, eight Grains were made into an 
Emulfton; but moft of it fubfiding, I could not 
reckon on a Solution of more than one or two 
Grains; which neverthelefs preferving the Flefn 
longer than the Standard, we may account the foiuble 

Part 



Salt not acid. One Grain of Alum wis weaker than 60 Grains of 
Sea -Salt \ but tw Grains were i'tronger. The Power ;hereforeof 
Alum lies between 30 and Co \ but, as I could judge by the Expe - 
riment, nearer the firft Number. 
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Part of Myrrh perhaps about 30 times ftronger than 
Sea-Salt. 

Aloes, Afa fetida, and the Terra Japonica, on" 
folvcd in the fame manner as Myrrh, like ir fubiided. 
and w;th the fame antifeptic Force. But Gum am- 
moniac and Sagapenum Ihcwcd little of this Virtue. 
Whether it was that they oppofed Putrefaction left, 
or that all the antifeptic Principle fell with the groflc: 
Parts to the Bottom. Three Grains of Opium dif- 
lblvcd in Water did not fubfide, and rchfted Putre- 
faction better than the Salt. But 1 obferved that more 
Air than ufual was generated, and the Flcfh became 
tenderer than with any of the ftronger Antifeptics. 

Of ail the refinous Subftanccs Camphire refilled 
moil: Two Grains diflblved in one Drop of Spirit 
of Wine, five Grains of Sugar, and two Ounces of 
Water exceeded the Standard : Tho', during the In- 
fufion, moft of the Camphire flew off, fwam a-top, 
or ftuck to the Phial. Suppofe only the Half loft, 
the Remainder is at leaft 60 times ftronger than. 
Salt; but if, as I imagine, the Water fufpended not 
above a tenth Part, then Camphire will be 300 times 
more antifeptic than Sea-Salt. That nothing might 
be afcribed to the minute Portion of the Spirit, 
ufed in this Experiment, I made another Solu- 
tion of Camphire in a Drop or two of Oil, and 
found this Mixture lefs perfect, but ftili beyond the 
Standard. 

4. I made ftrong Infufions of Camomile-flowers, 
and of Virginian Snake-root -, and finding them 
both greatly beyond the Standard, I gradually lcf- 
fened the Quantity of thefe Materials, till 1 found 
five Grains of either impart a Virtue to Water iuperior 

to 
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to 60. Grains of Salt. Now as we cannot fuppofe 
thefe weak Infufions contained half a Grain of the 
embalming Part of thcfe Vegetables, it follows, that 
this muft be at leaft 120 times more antifeptic than 
common Salt. 

I alfo made a ftrong Decoction of the Bark, and 
infufed a Piece of Flefh in two Ounces of it {trained; 
which Flefh never corrupted, tho' it remained two 
or three Days in the Furnace, after the Standard 
wjs putrid. In this time the Deco&ion became gra- 
dually limpid, whilft the g roller Parrs fubfided : By 
which it appears, that a molt minute Portion of the 
Bark intimately mixed with Water (perhaps Icis 
than of the Snake roor, or Camomile-flowers) is 
pollefled of a very extraordinary antifeptic Force. 

Befides thefe, Pepper, Ginger, Saffron, Contra- 
yerva-root, and Galls, in the Quantity of f Grains 
each, as alfo 10 Grains of dried Sage, of Rhubarb, 
and the Root of wild Valerian *, feparately infuled, 
exceeded 60 Grains of Salr. Mint, Angelica, Ground- 
ivy, Senna, Green Tea, red Rofes, common Worm- 
wood, Muftard, and Horfe-radifh, were likewife 
infufed, but in larger Quantities, and proved more 
antifeptic than the Standard. And as none of thefe 
can be fuppofed to yield in the Water above a Grain 
or two of the embalming Principle, we may look 
upon them all as very powerful Refifters of Putre- 
faction. Farther, I made a Trial with a Decoction 

of 



* Tho' the Experiment was only made with ten G'.iin> of the 
Powder of this Root, yet, contidering how long chat Quinary re- 
fitted Putrefaction, we may reckon the Valerian among the ttrongeit 
Analeptics. 
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of white Poppy-heads, and another with the exprefTed 
"Juice of Lettuce, and found them both above the 
Standard. 

By thefe Specimens we may now fee how cxten- 
five Analeptics are; fincc, bendes Salts, fermented 
Spirits, Spices and Acids, commonly known to have 
this Property, many B.efins,Aftringents, and Refrige- 
rants, are of the Number; and even thole 'PJ ants 
called Anti-acids, and fuppofed Hafteners of Putre- 
faction i of which Clafs Horfe-radifh is particularly 
amifeptic. And indeed after thefe Tria's, I expected 
to find all diflblvab'e Subftances endowed with fome 
Degree of this Quality ; till, upon further Experi- 
ments, I perceived fome made no Refiftancc,. and 
others promoted Corruption. But before I enter 
upon that Part of my Subject, it will be proper to 
relate fome other Experiments more nearly connected 
w;th the p-receding. 

5. Having fee n how much more antiseptic thefe 
Infufiqns were than Sea-Salt, 1 then tried whether 
P. ants would part with this Virtue Without Infufion.. 
Eor this Purpof.*, having three fmall and thin Slices 
of the Lean of Beef, I rubbed one with the Pow- 
der of the Bark, another with Suakc-roor, and a 
third with Camomile-flowers. It was in the Heat 
of Summer, yer, after keeping thefe Pieces for fe- 
vcral Days, I found the Flefh with the Burk but 
little tainted, and the other two quite fweet. . .The 
Subftance of all the three was firm; particularly 
that with the Camomile, which was fo hard and 
dry, that it feemed incorruptible. Why the Bark 
had not altogether the fame Effect, was probably 
©wing to its dole Texture. 

Y y y &. 
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6. I have alio made fome Attempts towards the 
fweetening of corrupted Flefh, by means of mild 
Subftances; becaufc diftUl'd Spirits, or ftrong Aciis, 
the only things known to anfwer this Intention, 
were of too acrid and irritating a Nature to be tho- 
roughly ufeful, when this Correction was mod wanted, 
As for Salts, befides their Acrimony, it ; s well known, 
that Meat once tainted will not take Salt. 

A Piece of Flefti weighing two Drachms, which 
in a former Experiment had become putrid, and was 
therefore very tender, fpongy, and (pacifically lighter 
than Water, was thrown into a few Ounces of the 
Infufion of Camomile flowers, after exprefllng the 
Air, to make it fink in the Fluid : The Infufion was 
renewed twice or thrice in as many Days; when, 
perceiving the Fator gone, I put the Flefh into a clean 
Bottle, with a frefh Infufion 5 and this I kept all the 
Summer, and have it ft ill by me, quite fweet, and of 
a firm Texture *. In like manner I have been able 
to fweeten feveral imall Pieces of putrid Flefh, 
by repeated AfFufions of a ftrong Deco&ion of the 
Bark -, and I conftantly obferved, that not only the 
corrupted Smell was removed, but a Firmnefs re- 
ftored to the Fibres. 

Now, fince the Bark parted with fo much of its 
Virtue in Water, it was natural to think it would 
ftill yield more in the Body, when open'd by the 
Saliva and Bile ; and therefore it was by this anti- 

feptic 



* This Piece has been kept a. Twelvemonth in the fame Liquor, 
and is ftill firm and uncorrupted. 
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Ceptic Virtue it chiefly operated. From this Princi- 
ple we might account for its Succcfs in Gangrenes, 
and in the low State of malignant Fevers, when the 
Humours are fo evidently putrid. And for Inter- 
mittents, in which the Bark is moft fpecific, were 
we to judge of their Nature, from Circumftances at* 
tending them in Climates and Seafons moft liable "to 
the Diltempcr, we fhould affign Putrefa^ion as * 
principal Caufe. They are the great Endemic, of all 
marfhy Countries, and rage moft after hot Summer?,, 
with a dole and moift State of Air. They begin at 
the End of Summer, and continue thro' Autumn; 
being at the worft, when the Atmofphere is moft 
loaded with the Effluvia of ftagnating Water, ren- 
der'd more putrid by Vegetables and animal Sub- 
ftar.asrhat rot in it." At fuch times all Meats- are 
quick y tain ed ; and Dyfenteries, with other putrid 
Diftcmpers, coincide with thefe Fevers. The Heats 
difpoie the Humours to Acrimony -, the putrid: Ef- 
f.wuia are a Ferment.; and the Fogs and Dews* Co, 
common to thofe Climates, flop Perforation, md 
bring on a Fever. The more tnefe Caufes prevail, 
the eafier it h to trace th:s Putrefaction of Humours. 
The Naufea, Thirft, bitter Tafte of. the Mouth,-, 
and frequent Evacuations of putrid Bile, arc com- 
mon Symptoms and Arguments for what is advanced. 
We (hall add, that in moift Countries, in bad Sea- 
fons, ihe Intermittents not only begin xyjth Sym- 
ptoms of a putrid Fever, but, if unduly managed, 
tafity change into, a putrid and majigjgrant Form, 
with livid Spots and Blotches, and Mortifka^ioiTol, 
the Bowel*. Uur, as a thorough Difcuflion of-jhis 
Queftion might carry us too far from aur preieai; 

Yyy x Subject, 
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Subjeft, and be unfeafonable here, I {hall refer it 
to its proper Place, and only remark, that what- 
ever Medicines (befides Evacuations and the Bark) 
have been found ufeful in the Cure of Intern. ittents, 
they are, fo far as I know, all highly antifeptic ; 
fuch are; Myrrh, Camphire, Camomile-flowers, 
Wormwood, Tincture of Rofei, Alum wLh Nutmeg, 
vitriolic or ftrong vegetable Acids with Aromatics. 

Thus far 1 have oniy related my Experiments upon 
Flefh, or the fibrous Part; of Animals; Ifhould next 
proceed to fhew, what Effects Antifeptics have upon 
the Humours -, for, tho' from Analogy we may con- 
clude, that whatever retards the Corruption of the 
Solids, or recovers them after they are tainted, will 
acl fimilarly upon the Fluids; yet, as this does not 
certainly follow, I judged it neceffary to make new 
Trials ; which, with fome Experiments on the Pro- 
moters of Putrefaction, the reverfe of the former, 
mall be offer'd to the Society at another Meeting. 

N. B. Thefe Experiments are continued in this TranfaSlion, p. 550. 



III. A Letter from Mr. Jofeph Piatt to Mr. 
Peter Collinfbn F. R.S. concerning a fiat 
Spheroidal Stone having Lines regularly 
crojftng it. 

'Dear Sir, Man(he.fle.r i Dec. 9, 1749. 

Read Nov. 8. A LITTLE while fince a Man brought 

l75 °* LjL me a Stone, which he found at 

Ardwick, 7 Feet deep, near this Town, in driving 

a Slough through fomc Gtet ftone. It is what I call 

a 



